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Belts, Bodies  
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THE PROBLEM 
 

Nance ML, Lutz N, Arbogast KB, Cornejo RA, Kallan MJ, Winston FK, Durbin DR. Department of Surgery, Children's Hospital of Philadelphia 

Optimal Restraint vs. Age: % Abdominal Injury U.S. Child Passenger Restraint Use 

Pickrell et al, 2010, National Highway Traffic Safety Administration  

Report on the 2009 National Survey of the Use of Booster Seats 

Restraint Use for 4-7 Year Olds  

 

THE RESEARCH – BELTS AND BODIES 
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Seat Belt Geometry vs. Anthropometry 

• “Geometry of rear seats and child restraints 
compared to child anthropometry” 

– Bilston & Sagar – October 2007 

• Study Design: 

–Measured belt path (outboard/rear seat) in 50 

vehicles 

–Compared to child body size 

30% of shoulder belts will fit an  

average  6-8 year old 

Driver Reported Belt Fit 

• “Driver report of improper seat belt position among 
4- to 9-year-old children” 

– Macy, Reed & Freed – November 2011 

• Objective: 

– To determine the extent to which drivers report incorrect 

seat belt fit for their child passengers 

• Study Design: 

– Analysis of driver responses from phone-based Motor 

Vehicle Occupant Safety Survey (2007): 

• 5 statements (yes/no) related to seat belt positioning 

for children ages 4-9 yrs  

Results 

• 78% reported improper belt fit  

• Improper shoulder belt position (44%) was less 
common than improper lap belt position (62%) 

• More than 1/3 of 9 year olds had incorrect 
shoulder belt fit 

• Incorrect fit of both the shoulder and lap belts: 

– 40% of 4 to 6 year olds 

– 30% of 7 to 8 year olds 

– 25% of 9 year olds  

Conclusions 

• Drivers frequently report improper lap and 
shoulder belt positions for their 4- to 9-year-old 
child passengers yet restrain children with seat 
belts alone 

• Asking IF a child wears a seat belt does not get 
at the problem of incorrect belt fit 

 

 

 

THE CHILD'S BODY 
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Female (2-20 yrs) Growth Chart Average 8 year old female = 50 inches 

HOW OLD IS AN AVERAGE FEMALE 
THAT IS 57 INCHES? 

57”  

Average 11 year old female = 57 inches 

 

THE BOOSTER  
 

IIHS Rating Zones for Belt Scores 

2011 Insurance Institute for Highway Safety – Booster Seat Evaluation 

Anterior Superior 

Iliac Spine (ASIS) 

Red = BAD 

Green = GOOD 
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Correct belt fit MUST start out FULLY below the 

ASIS = remain engaged with pelvis in crash 
http://www.iihs.org/laws/mapchildrestraintagerequirements.aspx 

How Did We Get Here? 
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